ABSTRACT -Context -The correlation between vaginal delivery, age and pelvic floor dysfunctions involving obstructed defecation is still a matter of controversy. Objectives -To determine the influence of age, mode of delivery and parity on the prevalence of posterior pelvic floor dysfunctions in women with obstructed defecation syndrome. Methods -Four hundred sixty-nine females with obstructed defecation syndrome were retrospectively evaluated using dynamic 3D ultrasonography to quantify posterior pelvic floor dysfunctions (rectocele grade II or III, rectal intussusception, paradoxical contraction/non-relaxation of the puborectalis and entero/ sigmoidocele grade III). In addition, sphincter damage was evaluated. Patients were grouped according to age (≤50y x >50y) and stratified by mode of delivery and parity: group I (≤50y): 218 patients, 75 nulliparous, 64 vaginal delivery and 79 only cesarean section and group II (>50y): 251 patients, 60 nulliparous, 148 vaginal delivery and 43 only caesarean section. Additionally, patients were stratified by number of vaginal deliveries: 0 -nulliparous (n = 135), 1 -vaginal (n = 46), >1 -vaginal (n = 166). Results -Rectocele grade II or III, intussusception, rectocele + intussusception and sphincter damage were more prevalent in Group II (P = 0.0432; P = 0.0028; P = 0.0178; P = 0.0001). The stratified groups (nulliparous, vaginal delivery and cesarean) did not differ significantly with regard to rectocele, intussusception or anismus in each age group. Entero/sigmoidocele was more prevalent in the vaginal group ≤50y and in the nulliparous and vaginal groups >50y. No correlation was found between rectocele and the number of vaginal deliveries. Conclusion -Higher age (>50 years) was shown to influence the prevalence of significant rectocele, intussusception and sphincter damage in women. However, delivery mode and parity were not correlated with the prevalence of rectocele, intussusception and anismus in women with obstructed defecation.
INTRODUCTION
Several authors have demonstrated an association between pelvic floor dysfunctions (especially involving fecal incontinence, sphincter injury and nerve damage) and age and/or mode of delivery (5, 26, 28) . Anatomical and functional changes of the pelvic floor (anterior compartment) have also been described (12, 16, 24, 25) . However, the relation between vaginal delivery, age (post-menopause) and posterior pelvic floor dysfunctions involving obstructed defecation syndrome (ODS) is still a matter of controversy (8, 14, 17, 19, 27) . Pelvic floor dysfunctions are best evaluated with dynamic techniques such as magnetic resonance (9, 15) and ultrasonography using endorectal (2, 18, 19) or transperineal (3, 7) probes to view the anal canal and pelvis anatomy. Thus, echodefecography, a 3-D dynamic anorectal ultrasonography technique recently developed by Murad-Regadas et al. (19) , may be used to evaluate voiding disorders affecting the posterior compartment (rectocele, rectal intussusception, anismus)
Departamento de Cirurgia, Universidade Federal do Ceará -Fortaleza, CE, Brasil. Correspondence: Dr. Sthela Ma. Murad-Regadas -Rua Atilano de Moura, 430 -apt. 200 -60810-180 -Fortaleza, CE, Brasil. E-mail: smregadas@hospitalsaocarlos.com.br or the middle compartment (entero/sigmoidocele grade III). The technique has been shown to correlate well with conventional defecography and has been validated in a prospective multicenter study (18, 19, 22) . Proper management of patients with pelvic floor dysfunctions requires extensive knowledge of the specific anatomy and physiopathology involved and, if available, dynamic diagnostic tools.
The aim of the present study was to determine the influence of age, mode of delivery and parity on the prevalence of posterior pelvic floor dysfunctions in women with ODS using echodefecography.
METHODS
The study was previously approved by the hospital's Research Ethics Committee. From March 2008 to December 2010, 469 female patients with ODS (excessive straining, vaginal splinting and sensation of incomplete evacuation), with a Agachan et al. (1) constipation score of ≥6.0 (range: 6-18) despite When comparing nulliparous women to subjects with vaginal deliveries and subjects with cesarean section in each group, the prevalence of rectocele grade II or III, rectal intussusception and anismus was similar. However, entero/sigmoidocele grade III was more prevalent in subjects with vaginal delivery than in nulliparous women or subjects with cesarian section in group I, and more prevalent in subjects with vaginal delivery and nulliparous women than in subjects with cesarian section in group II (Tables 3 and 4) . No correlation was found between the prevalence of rectocele grade II or III and the number of vaginal deliveries (Table 5) . increased intake of dietary fiber (up 30 g/day for 3 months), were retrospectively evaluated using echodefecography in order to quantify posterior pelvic floor dysfunctions (significant rectocele grade II or III, rectal intussusception, paradoxical contraction or non-relaxation of the puborectalis muscle, and entero/sigmoidocele grade III) and sphincter injury. Paradoxical contraction or non-relaxation of the puborectalis muscle was considered evidence of anismus.
Patients were grouped according to age (up to 50 years and older than 50 years) and stratified in subgroups by mode of delivery and parity to evaluate the isolated and associated prevalence of posterior pelvic floor dysfunctions. Group I (≤50y): 218 patients, mean age 40.33 ± 0.5085 years (range 16-50), of whom 75 were nulliparous, 64 had undergone one or more vaginal deliveries (mean 2.0; range 1-7) and 79 had had one or more cesarean sections without labor or vaginal deliveries. Group II (>50y): 251 patients, mean age 62.69 ± 0.5162 years (range 51-79), of whom 60 were nulliparous, 148 had undergone one or more vaginal deliveries (mean 3.1; range 1-8) and 43 had had one or more cesarean sections without labor or vaginal deliveries. To evaluate the relation between rectocele grade II or III and successive vaginal deliveries, the patients were stratified by the number of vaginal deliveries: 135 patients were nulliparous, 46 had had one vaginal delivery and 166 had had more than one vaginal delivery. Patients with previous colorectal or proctological surgery, inflammatory bowel disease, HIv, fecal incontinence, symptoms of stress and urge urinary incontinence, obesity and diabetic or neurological disorders were excluded.
Dynamic 3D anorectal ultrasonography (3-DAUS) was performed with a 3-D ultrasound scanner (Pro-Focus, endoprobe model 2052, B-K Medical ® , Herlev, Denmark) with proximal-to-distal 6.0 cm automatic scans. Images were acquired by moving two crystals (axial and longitudinal) on the extremity of the transducer, as described in previous publications (18, 19, 22) , producing a merged 3-D cube image recorded in real time for subsequent analysis in multiplanar images. Following rectal enema, patients were examined in the left lateral position. Images were analyzed in the axial, sagittal and, if necessary, in the oblique plane by a single colorectal surgeon (SMMR) with experience in 3-DAUS. Three scans were performed:
• Scan 1 -Evaluation of the anatomical integrity of the anal sphincters at rest.
• Scan 2 -The transducer was positioned at 6.0 cm from the anal verge. The patient was requested to rest during the first 15 seconds, strain maximally for 20 seconds and then relaxes again, with the transducer following the movement. The purpose of the scan was to evaluate the movement of the puborectal muscle and the external anal sphincter during straining, identifying normal relaxation, non-relaxation or paradoxical contraction.
• Scan 3 -Following injection of 120 mL-180 mL ultrasound gel into the rectal ampulla, the transducer was positioned at 7.0 cm from the anal verge. The scanning sequence was the same as in Scan 2, visualizing and quantifying all anatomical structures and functional changes associated with defecation (rectocele and grade, rectal intussusception and sigmoidocele/enterocele grade III).
Statistical analysis
The collected data were analyzed with the Chi-square test. Age-related variations were evaluated by with Chi-square for trend using SPSS for Windows (version 15.0). The level of statistical significance was set at P<0.05.
RESULTS
The number of women with one or more vaginal deliveries was significantly greater in group II (>50y) (P<0.0001), but no significant difference was observed with regard to the number of nulliparous women or patients delivered only by cesarean section between group I and II.
The prevalence of pelvic floor dysfunctions (posterior compartment) in both groups of women with ODS is shown in Table 1 . However, rectocele grade II or grade III, rectal intussusception, rectocele grade II or III associated with rectal intussusception and occult sphincter injury were more prevalent in group II (P = 0.0432; P = 0.0028; P = 0.0178; P = 0.0001, respectively). The groups did not differ significantly with regard to anismus, anismus associated with rectocele grade II or III, or entero/ sigmoidocele grade III ( (8, 14, 15, 17, 20, 27) . Thus, while some reports have correlated pelvic floor abnormalities with obstetric trauma (4, 10, 12, 23) , others have failed to identify an association between the incidence of such dysfunctions and vaginal delivery (17, 20, 27) . According to Dietz et al. (6, 7) true rectocele is a rectovaginal septum defect in younger nulliparous women, the prevalence and size of which appear to be associated with childbirth. Regadas et al. (21) clearly demonstrated gender-specific differences in anal canal anatomy. Thus, the anterior external anal sphincter is shorter and the gap is longer in females, possibly accounting for the higher incidence of pelvic floor dysfunctions in this gender. Other authors have suggested that age is the main factor increasing the prevalence of anterior pelvic floor dysfunctions in women (8, 12) . Therefore, the present study was designed to analyze the influence of age, mode of delivery and parity on the prevalence of posterior pelvic floor dysfunctions in women with ODS.
The study included 469 female patients presenting with obstructed defecation symptoms, with a mean constipation score of ≥6.0 despite increased intake of dietary fiber. The patients were evaluated with 3-DAUS to assess the posterior pelvic floor for possible dysfunctions. All anatomical structures of the posterior pelvic floor were clearly identified along with changes during straining and voiding disorders with the use of an automatic scanner with a 16-Mhz rotating transducer producing high-resolution multiplanar images (as in magnetic resonance) recorded for subsequent analysis.
Different techniques and imaging methods have been used to evaluate pelvic floor dysfunctions in the anterior, middle and posterior compartment (2, 3, 7, 8, 9, 12, 14, 15, 16, 17, 18, 19, 20, 24, 25, 27) . Because of differences in measurement techniques and anatomical landmarks, some authors describe rectocele as a descent of the rectal ampulla, quantified by correlation with the inferoposterior margin of the symphysis pubis (8, 12) , while others consider rectocele a herniation of the anterior rectal wall into the posterior vagina, the size of which determines the grade of rectocele (2, 3, 9, 13, 15, 17, 19, 20, 23, 27, 29) . Using 3-DAUS, we identified isolated and associated posterior dysfunctions and determined rectocele size. The prevalence of significant rectocele, anismus and rectal intussusception in our population (women with ODS) was similar to that of other series (13, 23, 29) . Rectocele grade II or III, rectal intussusception, rectocele associated with rectal intussusception and sphincter injury were found to be more prevalent in group II (>50y). In order to rule out vaginal delivery as a confounding factor in the observed positive association between older age and higher prevalence of posterior pelvic floor dysfunctions, we stratified the groups separately according to mode of delivery and parity. The prevalence of rectocele grade II or III, rectal intussusception and anismus was similar when comparing nulliparous women, subjects with vaginal delivery and subjects with cesarian section, despite the large number of patients over 50y with a history of vaginal delivery (group II), matching findings from other studies (17, 20, 27) . In addition, no relation was observed between the higher prevalence of significant rectocele and increasing number of vaginal deliveries.
Our results support the notion that parity and mode of delivery have no measurable influence on the prevalence of ODS-related posterior dysfunctions. However, tissue atrophy in women over 50y (post-menopausal) can lead to reduced distensibility (11) and, consequently, increased risk of pelvic floor dysfunctions. Results vary between studies due to differences in population profile, study variables, techniques and tests performed during evaluation (8, 14, 17, 20, 27, 30) . In an analysis of the demographic variables of post-menopausal women and assessment of pelvic prolapse (uterine, cystocele and rectocele) by baseline pelvic examination, Hendrix et al. (12) found that pelvic prolapse, especially cystocele, is common in older women and strongly associated with parity and obesity. Dietz et al. (8) evaluated females with symptoms of urge and stress urinary incontinence and prolapse using 3-D translabial ultrasound and found a weak relation between age, cystocele and rectocele, but the relationship was stronger for uterine prolapse. Using anorectal manometry, radiological measurements of the anorectal angle and perineal descent, Tsunoda et al. (30) compared 25 females with history of at least one vaginal delivery to 6 nulliparous women and demonstrated that perineal descent was more prevalent among multiparous subjects. In a recent study, Kepenekci et al. (14) assessed by questionnaire a sample of women complaining of at least one type of pelvic floor dysfunction (urinary and anal incontinence, constipation and obstructed defecation) and found age, delivery mode and parity to be associated with the prevalence of all pelvic floor dysfunctions.
The present study focused on posterior pelvic floor dysfunctions in ODS patients without fecal incontinence symptoms or anterior compartment dysfunctions. Occult sphincter injury was detected in patients with history of vaginal delivery (patients with previous anorectal surgery and/or cesarean section with labor were excluded). However, in patients with multiple symptoms, a complete evaluation and identification of all dysfunctions are required to choose an appropriate approach.
Anismus, a functional disorder of the striated anal sphincters and the pelvic floor muscles unrelated with age or parity, was observed in both groups. No difference were seen with respect age to entero/sigmoidocele grade III but was more prevalent in younger subjects with history of vaginal delivery (group I) and in older nulliparous women and subjects with history of vaginal delivery (group II). On echodefecography, sigmodocele or enterocele grade III may be identified by visualizing the intestine between the distal rectum or upper anal canal and the vagina during straining.
The present study is relevant as it simultaneously analyzes the influence of age, delivery mode and parity in a population of women with ODS, identifying the prevalence of isolated and associated pelvic floor dysfunctions and occult sphincter damage using echodefecography (3-D dynamic anorectal ultrasonography). Ideally, had it been possible, women in the vaginal delivery subgroup should have been examined with echodefecography before and after delivery and should have been evaluated before and after menopause. On the other hand, the study compares a representative number of nulliparous women to women with vaginal delivery and cesarean section without labor at different ages, identifying factor(s) capable of increasing the prevalence of posterior pelvic floor dysfunctions.
CONCLUSION
In summary, higher age (>50 years, postmenopausal period) was shown to influence the prevalence of significant rectocele, intussusception and sphincter damage in women. However, delivery mode and parity were not correlated with the prevalence of significant rectocele, intussusception and anismus in women with ODS.
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